organisms of T. pallidum Nichols strain and 26 noninfected rabbits were used for these experiments. The time of infection varied from 1 week to 16 months. The animals were examined:
(a) for the presence of lesions; (b) for the cellular response; (c) for the production of antibodies.
ANTIGENS
T. pallidum antigen (TpAg) was preparedin our laboratory. Organisms extracted from thirty infected rabbit testicles (orchitis) were separated from the tissue debris and extensively washed in saline containing azide (1:10,000). The treponemal suspension was submitted to 80 cycles of freezing (-60°C) and thawing (+ 37°C) and subsequently sonicated at 20 Kc for 10 cycles, 2 min. each (Sonifer Cell Disruptor, Model W140, Plainview, N.Y.) . The material was centrifuged at 15,000 r.p.m. for 30 min., and the supernatant examined for protein concentration (Lowry, Rosebrough, Farr, and Randall, 1951) . The antigenic activity was examined in a complement-fixation test using known positive control human sera. The Reiter antigen (RAg) was a commercial product (Sylvana Company, Millburn, N.J.) prepared, according to the company's information, by the method of D'Alessandro modified by Cannefax and Garson (1957 Heat-killed T. pallidum in concentration of 5 x 107 in 0-2 ml. were injected intradermally into the back of each animal (Csonka, 1955 (Harris, Rosenberg, and Del Vecchio, 1948) and the FTA-ABS test (Hunter, Deacon, and Meyer, 1964) . For the latter, goat antirabbit y-globulin labelled with fluorescein isothiocyanate was prepared in our laboratory.
Results
Course of infection All infected rabbits developed orchitis between 9 and 14 days after infection, which subsided within 1 week. Some rabbits subsequently developed syphilomas varying in size from 1 to 4 cm. in diameter. None of the infected animals developed dark-field positive lesions on the distal parts of the body.
Cell response
Three different concentrations of the TpAg, RAg, and VDRL reagents were examined for a dose response using leucocytes of six normal adult New Zealand rabbits (purchased from the same source as the infected animals). The results are presented ( Fig. 1) as the individual and the group mean values. The mean migration index (MI) of the leucocytes exposed to 6 [Lg./ml. RAg (0 97) week. Inhibition of leucocyte migration followed the stimulation phenomenon, being significant (P < 0 05) at 6 months after infection. It is likely that the inhibition of migration appears much sooner, but this antigen was not used at 3 months after infection. The pattern of response of cells to the VDRL antigen was somewhat similar to that of RAg-first, stimulation of migration (at 2 weeks P < 0 01) merging later into the zone of inhibition of migration. However, the dilution of 1: 500 of VDRL reagent never produced a significant inhibitory effect. The response to the TpAg at a concentration of 15 ,ug./ml. was different. Inhibition ofmigration was noticed from the first week of infection, reaching a significant value at the 2nd week (P < 0.01). These results were compared with those obtained using the lower concentration (3 Fg./ml.) of TpAg simultaneously. The results are illustrated in Fig. 3 lower concentration of TpAg in a similar way to the RAg or VDRL antigen, first with stimulation of migration reaching the highest value at 2 weeks after infection and then through a period of 'normal response' into a period of leucocyte migration inhibition. The inhibition in the presence of 3 glg./ml.
TpAg was significant (P = 0 05) at 4 weeks after infection.
Skin tests
To confirm the cell response in zvitro, skin tests were performed on 23 of these animals infected from 3 to 16 months and on eight normal rabbits. No immediate (30 min.), late (4 hrs), or delayed hypersensitivity (24 to 48 hrs) reactions to the heat-killed T. palliduni were observed. Antibodies
The Wassermann antibodies reacting with the VDRL antigen started to appear after 2 weeks of infection, reaching a maximum titre at 4 weeks. The antitreponemal antibodies first appeared at a similar time, but the maximum titre was not observed until 3 months of infection. The titre and time of appearance of the antitreponemal antibodies, expressed as the mean value for the whole group, was compared to the cellular response using 15 ug.,/ml. TpAg (Fig. 4) . (Fig. 3) . Unfortunately, we did not attempt to confirm this phenomenon with the cross-reacting RAg and at this point we cannot answer the question whether the specificity of the antigen plays a role in the biphasic response. The VDRL antigen in dilution of 1: 500 caused leucocyte stimulation but no significant inhibition. It is possible that the concentration used was too low to cause inhibition and that higher concentrations of the VDRL antigen could also produce a biphasic response. In a pilot experiment, cells of rabbits infected for 40 days, when challenged with VDRL antigen in 1: 150 dilution, demonstrated inhibition of migration. This phenomenon, however, needs to be confirmed on a larger experimental material. Should this be the case then we should have to accept that the VDRL reagent, containing cardiolipin, lecithin, and cholesterol reacts as an antigen. We would have to take into consideration that the horse serum present in the tissue culture could play the role of a carrier. Cardiolipin as a hapten, according to the widely accepted view, could not-without the help of a protein carrier-elicit a cell response. The role and contribution of an immunogenic carrier in the specificity of a delayed hypersensitivity reaction has been well demonstrated (Paul, Katz, Goild, and Benacerraf, 1970; Schlossman and Yaron, 1970; Benacerraf and Gell, 1959; Benacerraf and Levine, 1962; David, Lawrence, and Thomas, 1964) . Since controls using only cardiolipin were not included in our experiments, this problem remains to be explored.
In the experimental conditions described, cell response, as measured by leucocyte migration stimulation or inhibition, is demonstrated as early as the second week of infection and remains, at least in some rabbits, for more than 16 months after infection. However, the cellular response could not be correlated with any delayed hypersensitivity measured by skin tests using 5 x 107 killed T. pallidum in 0-2 ml. Similar dissociation of responses in other experimental or clinical models have been observed (Chilgren, Quie, Meuwissen, and Hong, 1967; Chilgren, Meuwissen, Quie, Good, and Hong, 1969; Kirkpatrick, Chandler, and Schimke, 1970) . For the time being, we cannot offer any experimentally supported explanation for the dissociation phenomenon. We may speculate that the lack of delayed skin hypersensitivity may be due to several factors:
(1) The rabbit is not a counterpart model for the human in relation to the course of syphilis. The different stages of syphilis in rabbits are not well defined and do not correspond to the clinical findings observed in man.
(2) The rabbit, as is generally known, has a very low degree of cell sensitivity to various antigens or mitogens. In our experience, when eight normal and fourteen infected rabbits and eight normal guineapigs were examined for their susceptibility to PHA by skin tests with 2 and 10 ,ug. PHA, all guinea-pigs reacted with induration to 2 Lg. PHA and only three infected rabbits developed induration after 10 ,ug. PHA. The difference in the response in vivo was confirmed by the response in vitro of lymphocytes to PHA. Bonforte, Topilsky, Siltzbach, and Glade (1972) reported a delayed skin reaction to 2 ,ug. PHA in apparently healthy individuals, including premature infants. Two guinea-pigs examined by these authors also reacted to 2 Fg. PHA.
(3) Insufficient dosage of killed T. pallidum used may be one of the several explanations. Kirily (1973) reported that 2 x 108 treponemes are needed for a positive skin test in man.
(4) Serum factor(s) inhibiting the skin reaction in vivo may be of basic importance in these consideraions. A serum factor inhibiting the cell response to PHA in vitro has been observed in patients with primary and secondary syphilis (Levene, Turk, Wright, and Grimble, 1969) .
(5) The factors responsible in syphilitic rabbits for leucocyte migration stimulation or inhibition may be the product of other than T-cells, recognized so far as the putative effector of cell-mediated immunity. It is relevant here to stress the findings of Yoshida, Sonozaki, and Cohen (1973) , who demonstrated the production in vitro of a macrophage inhibitory factor from isolated B cells using PPD and lipopolysaccharide.
There was no correlation between the cell response (leucocyte migration inhibition) and the treponemal antibodies, indicating that the two responses, humoral and cellular, are unrelated in the rabbit.
Similar observations in other experimental models have been reported (David, 1966; S0borg, 1967; Curtis and Hersh, 1973 
